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ASSESSMENT OF CONTAMINATED SEDIMENT DISPOSAL 
WITHIN EAST BASIN OF FALSE CREEK 

Synopsis 

T h i s preface has been i n c l u d e d f o r the purpose of p r o v i d i n g a 
capsule summary of the report contents. H i g h l i g h t s i n c l u d e : 

1. Conceptual designs and cost estimates have been prepared 
f o r four options f o r contaminated sediment d i s p o s a l w i t h i n 
the East Basin of Fal s e Creek: 

Option A i n v o l v e s a foreshore extension l a n d f i l l i n 
the southeast corner f o r 60,000 cu.m. ( i . e . B. C. 
Place Phase 1 o n l y ) . 

Options B and C i n v o l v e foreshore extension l a n d f i l l 
s i t e s on the south and north s i d e s , r e s p e c t i v e l y , f o r 
350,000 cu.m. ( i . e . Phase 1 plus Phase 2). 

• Option D i n v o l v e s f i l l i n g the deepwater p o r t i o n s of 
the basin bottom. 

2. Containment s t r u c t u r e s for the l a n d f i l l options could be 
e i t h e r sheet p i l e c o n s t r u c t i o n or g r a v e l dykes (complete 
with an impervious c o r e ) ; with the costs f o r these two 
a l t e r n a t i v e s being comparable. 

3. D i r e c t c o n s t r u c t i o n costs f o r the foreshore extension 
l a n d f i l l options are of the f o l l o w i n g orders-of-magnitude: 

$2 1/2 m i l l i o n f o r Option A 
$7 1/2 m i l l i o n f o r Option B 
$6 m i l l i o n f o r Option C 



I n d i r e c t costs such as land a c q u i s i t i o n , lease termina
t i o n , compensation f o r l o s s of foreshore access and/or 
water area, treatment of wastewater from sediment dewater
ing and dredging operations and other r e l a t e d costs are 
not i n c l u d e d . 

For the foreshore extension l a n d f i l l options, major un
knowns in c l u d e the p r a c t i c a b i l i t y of dewatering the dredg
ed sediment s l u r r y ; and the a c c e p t a b i l i t y (and cost, 
should pre-treatment - be required) of d i s c h a r g i n g l a r g e 
volumes of water i n t o the C i t y of Vancouver s a n i t a r y sewer 
system. 

The foreshore extension l a n d f i l l options are incompatible 
with the C i t y of Vancouver's development o b j e c t i v e s f o r 
F a l s e Creek and the B. C. Place development concept plan, 
and are i n v i o l a t i o n of the Navigable Waters P r o t e c t i o n 
Act. 

Option D simply i n v o l v e s pumping the dredged sediment i n t o 
the East Basin at a cost i n the order of $2 1/4 m i l l i o n . 

The c r i t i c a l depth f o r maintenance of marine access i n t o 
the East Basin under low water c o n d i t i o n s i s 3 metres. 

Based on the 3 metre c r i t e r i o n , the s u b - t i d a l f i l l i n g 
o p t i o n can e f f e c t i v e l y only provide f o r about 2/3rds of 
the t o t a l sediment d i s p o s a l requirement. (Complete dispo
s a l would r e q u i r e f i l l i n g almost to the 2 metre contour.) 

Some of the f i n e m a t e r i a l , discharged to the East Basin 
from dredging operations, w i l l stay i n suspension and be 
conveyed to other areas of F a l s e Creek and p o s s i b l y i n t o 
E n g l i s h Bay*. I t i s d o u b t f u l that t h i s would be e n v i r o n 
mentally approved or acceptable to the p u b l i c . 

*Source: 1981 AESL Report - Page 4 of Appendix A i n 
Volume II 



10. The May 1983 dead l i n e f o r commencement of Expo '86 water
f r o n t s i t e p r e p a r a t i o n imposes an impossible time con
s t r a i n t f o r r e s o l u t i o n of issu e s a s s o c i a t e d with the 
f e a s i b i l i t y / a c c e p t a b i l i t y of contaminated sediment d i s 
p o s a l w i t h i n the East Basin. 

The o b j e c t i v e s of t h i s report are two-fold: 

• to i d e n t i f y a l t e r n a t i v e design concepts that appear to be 
t e c h n i c a l l y f e a s i b l e f o r sediment d i s p o s a l w i t h i n F a l s e 
Creek. 

• to i d e n t i f y n o n - t e c h n i c a l c o n s i d e r a t i o n s that may have a 
s i g n i f i c a n t bearing on whether any or a l l of these con
cepts can i n f a c t be implemented. 

Based on the a n a l y s i s presented h e r e i n , i t appears that the non
t e c h n i c a l c o n s i d e r a t i o n s are of o v e r - r i d i n g importance when 
a s s e s s i n g the a c c e p t a b i l i t y of the concept of " o n - s i t e " d i s p o s a l 
i n the East Basin. 



ASSESSMENT OF CONTAMINATED SEDIMENT DISPOSAL 
WITHIN EAST BASIN OF FALSE CREEK 

1. INTRODUCTION 

1.1 Background 

H i s t o r i c a l l y the False Creek area was the indus t r i a l core 

of Vancouver. A var ie ty of i n d u s t r i a l and domestic wastes 

from the area have over the years contaminated the marine 

sediments and upland so i l s to such an extent that concerns 

have been raised about the i r d i sposa l . False Creek re

mains important to industry but more so to the region as a 

new c i t y core including B. C. Place, Expo '86 and other 

developments. 

B. C. Place is a P r o v i n c i a l Grown Corporation formed to 
consolidate ownership of False Creek north shore lands, 
provide a stadium, prepare and de l iver a s i te for Expo 
'86, contribute to the improvement of publ ic amenities and 
f a c i l i t i e s in the area, provide housing and commercial 
areas, and through redevelopment, rehabi l i t a te the en
vironment of False Creek including improvement to the 
embayed marine waters along the north shore of False 
Creek. The Ci ty of Vancouver has had a long term commit
ment to improvement of the False Creek environment subject 
to the a v a i l a b i l i t y of resources. 

Throughout the process of preparing plans for the B. C. 

Place Development Project and the early planning for Expo 

'86, the importance of the entire False Creek water body 

has been recognized as a v i sua l amenity and even more im

portant ly , for water contact and recreat ional a c t i v i t i e s . 
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A d d i t i o n a l l y , there i s an expressed d e s i r e to r e s t o r e 
e n t i r e l y " the marine environment of the basin i n concert 
with the B. C. Place development, c o n s i s t e n t with o b j e c t 
i v e s of the C i t y of Vancouver to r e s t r i c t f u r t h e r conta
minant discharge i n t o F a l s e Creek. 

B. C. Place plans to promote an e a r l y use of the water and 
waterfront by completing a seawalk and continuous water
f r o n t walkway i n time f o r the May 1986 opening of Expo 
'86, the World Class T r a n s p o r t a t i o n and Communications 
F a i r to be h e l d on i t s s i t e . 

A c r i t i c a l i s s u e r e l a t e d to B. C. Place s h o r e l i n e r e 
development a c t i v i t i e s i nvolves the removal and d i s p o s a l 
of 350,000 cu.m. ( i . e . cubic metres) of contaminated 
marine r sediment. E a r l y r e s o l u t i o n of the matter i s 
c r i t i c a l because s i t e p r e p a r a t i o n work i s scheduled to 
commence i n May 1983. 

The f i g u r e of 350,000 cu.m. represents approximately h a l f 
of the t o t a l volume of F a l s e Creek sediment to be excavat
ed by B. C. Place. This m a t e r i a l i s contaminated with 
heavy metals ( p r i m a r i l y cadmium, mercury and lead) and 
c h l o r i n a t e d hydrocarbons. 

Four d i s p o s a l a l t e r n a t i v e s as follows have been i d e n t i f i e d 
and assessed p r e v i o u s l y : 

• o n - s i t e w i t h i n the east b a s i n of False Creek 
• o f f - s i t e to an e x i s t i n g s a n i t a r y l a n d f i l l 
• o f f - s i t e to the S t r a i t of Georgia ( i . e . Point Grey 

Dumpsite) 
• o f f - s h o r e to the P a c i f i c Ocean ( i . e . 60km west of 

Vancouver Island) 
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The f i r s t a l t e r n a t i v e ( i . e . u t i l i z i n g t h e e a s t b a s i n o f 
F a l s e C reek) has been s e l e c t e d by t h e E n v i r o n m e n t a l P r o 
t e c t i o n S e r v i c e f o r f u r t h e r i n v e s t i g a t i o n . 

The l a n d f i l l a l t e r n a t i v e i s not c o n s i d e r e d v i a b l e , w h i l e 
t h e P o i n t G r e y and o f f - s h o r e a l t e r n a t i v e s a r e o f c o n c e r n 
b e c a u s e o f t h e e n v i r o n m e n t a l i m p l i c a t i o n s w i t h r e s p e c t t o 
t h e f i s h e r i e s r e s o u r c e . 

The c o n c e r n w i t h r e s p e c t t o the l a t t e r two a l t e r n a t i v e s 
r e l a t e s t o t h e f a c t t h a t some o f the s e d i m e n t s from F a l s e 
C r e e k do not meet t h e p r e s c r i b e d l i m i t s f o r ocean dumping 
as s p e c i f i e d under t h e Canada Ocean Dumping C o n t r o l A c t 
(ODCA). T r a c e m e t a l l e v e l s i n t h e s u r f a c e s e d i m e n t s a r e 
e l e v a t e d - f o r example, cadmium i n g e n e r a l i s found be
tween 2 and 5ppm ( d r y w e i g h t b a s i s ) as compared w i t h an 
ODCA maximum p e r m i t t e d l e v e l o f 0.6ppm. 

1.2 Scope of Assignment. 

The B. C. P l a c e f o r e s h o r e development c o m p r i s e s two 
p h a s e s , w i t h t h e 350,000 cu.m. volume o f c o n t a m i n a t e d 
s e d i m e n t b e i n g d i s t r i b u t e d a p p r o x i m a t e l y as f o l l o w s : 

• Phase 1 - 60,000 cu.m. 
* Phase 2 - 290,000 cu.m. 

K e r r Wood L e i d a l A s s o c i a t e s L t d . have been r e t a i n e d (as o f 
March 18, 1983) by t h e E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e t o 
i d e n t i f y and examine c o n c e p t u a l d e s i g n s w i t h r e s p e c t t o 
v a r i o u s o p t i o n s f o r d i s p o s a l o f t h e sediment w i t h i n F a l s e 
C r e e k . 
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The b a s i c o p t i o n s a r e t w o - f o l d : 

l a n d f i l l t o above h i g h t i d e l e v e l i n a c o n f i n e d a r e a 
f i l l t h e b a s i n b o t t o m t o below low t i d e l e v e l ( i n 
u n c o n f i n e d a r e a s ) 

V a r i a t i o n s o f t h e s e o p t i o n s i n v o l v e c o n s i d e r a t i o n o f Phase 
1 d i s p o s a l o n l y , and t o t a l ( i . e . combined Phases 1 and 2) 
d i s p o s a l . 

The Terms o f R e f e r e n c e i s s u e d by EPS s p e c i f y the f o l l o w i n g 
t a s k s : 

s e l e c t d i s p o s a l s i t e s and e s t i m a t e e x t e n t o f c o n t a i n 
ment a r e a r e q u i r e m e n t s 
e s t i m a t e d r e d g i n g and c o n v e y a n c i n g c o s t s f o r d i s c h a r g e 
o f s e d i m e n t s i n t o c o n t a i n m e n t s i t e s 
p r o v i d e c o s t e s t i m a t e s f o r c o n t a i n m e n t s t r u c t u r e s 
p r o v i d e an a s s e s s m e n t o f r e m e d i a l measures r e q u i r e d 
t o overcome t e c h n i c a l p r o b l e m s such as sediment de-
w a t e r i n g and l e a c h a t e c o n t r o l 
comment on p o s s i b l e s o c i a l , p o l i t i c a l and a e s t h e t i c 
p r o b l e m s and s e n s i t i v i t i e s 

A major c o n s t r a i n t i n p r e p a r i n g a l t e r n a t i v e d e s i g n c o n 
c e p t s i s t h a t b a r g e a c c e s s be m a i n t a i n e d t o e x i s t i n g 
i n d u s t r i e s . 

1.3 Approach 

The p r e v i o u s l y m e n t i o n e d May t a r g e t d a t e f o r commencement 
o f w a t e r f r o n t s i t e p r e p a r a t i o n work has meant t h a t com
p l e t i o n o f t h e a s s i g n m e n t has had t o be e x p e d i t e d i n o r d e r 
t o meet a March 31, 1983 d e a d l i n e . I t has t h e r e f o r e been 
n e c e s s a r y t o q u i c k l y i d e n t i f y a l t e r n a t i v e s ( i . e . d i s p o s a l 
s i t e s and/or l a y o u t s ) t h a t a r e o b v i o u s l y f e a s i b l e on a 
t e c h n i c a l b a s i s , and t h a t a r e r e l a t i v e l y a t t r a c t i v e . The 
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s e l e c t i o n o f f o r e s h o r e e x t e n s i o n l a n d f i l l s i t e s was, i n 
p a r t , b a s e d on o b s e r v a t i o n s n o t e d i n the c o u r s e o f a r e 
c o n n a i s s a n c e s u r v e y o f the E a s t B a s i n on March 21, 1983. 

I t has a l s o been n e c e s s a r y t o r e l y on p a s t e x p e r i e n c e , as 
s u p p l e m e n t e d by v e r b a l c ommunications w i t h o t h e r s p e c i a l 
i s t c o n s u l t a n t s and major c o n t r a c t o r s f a m i l i a r w i t h c o n d i 
t i o n s i n F a l s e Creek, i n o r d e r t o assemble a r e l i a b l e d a t a 
b ase f o r d e s i g n and c o s t e s t i m a t i n g p u r p o s e s . 

1.4 References and Acknowledgements 

I n a d d i t i o n t o i n f o r m a t i o n p r o v i d e d by EPS, the f o l l o w i n g 
documents have been used as r e f e r e n c e s o u r c e s i n the p r e 
p a r a t i o n o f t h i s r e p o r t : 

• " North and E a s t F a l s e C r e e k : Development O b j e c t i v e s 
f o r B. C. P l a c e " , p r e p a r e d by C i t y o f V a n c o u v e r , May 
1982. 

• " F a l s e C r e e k A q u a t i c Improvement S t u d y - Volumes I and 
I I " , p r e p a r e d by A s s o c i a t e d E n g i n e e r i n g S e r v i c e s L t d . , 
December 1981. 

I n a d d i t i o n , t h e f o l l o w i n g i n d i v i d u a l s have a s s i s t e d by 
p r o v i d i n g c u r r e n t d a t a on c o n s t r u c t i o n t e c h n i q u e s and 
c o s t s : 

• Hugh T u c k e r , (Manager, M a r i n e D i v i s i o n ) , D i l l i n g h a m 
C o n s t r u c t i o n L t d . - u n i t p r i c e s f o r d r e d g i n g and s h e e t 
p i l e c o n s t r u c t i o n . 
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• O s c a r E. H e n i s e n , P. Eng., I n q u i p A s s o c i a t e s L t d . , 
S a n t a B a r b a r a , C a l i f o r n i a , U.S.A. - u n i t p r i c e s f o r 
s o i l - b e n t o n i t e s l u r r y t r e n c h c u t o f f c o n s t r u c t i o n . 

We a l s o w i s h t o t h a nk Mr. Rob Waters o f 3. C. P l a c e f o r 
h i s a s s i s t a n c e i n p r o v i d i n g mapping and b a c k g r o u n d i n f o r m 
a t i o n on t h e p r o j e c t . 
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2. OPTIONS FOR DISPOSAL WITHIN THE EAST BASIN 

2.1 Introduction 

The p u r p o s e o f t h i s s e c t i o n i s t o d e s c r i b e f o u r o p t i o n s 
w h i c h have been i d e n t i f i e d as b e i n g t e c h n i c a l l y f e a s i b l e 
f o r s e diment d i s p o s a l w i t h i n F a l s e Creek; and t h e s e a r e : 

* O p t i o n A. - L a n d f i l l by f o r e s h o r e e x t e n s i o n on s o u t h 
s i d e f o r B. C. P l a c e Phase 1 c o n t a m i n a t e d s e d i m e n t s 
o n l y ( i . e . 60,000 cu.m.). 

* O p t i o n B - L a n d f i l l by f o r e s h o r e e x t e n s i o n on s o u t h 
s i d e f o r B. C. P l a c e Phase 1 and 2 c o n t a m i n a t e d 
s e d i m e n t s ( i . e . 350,000 cu.m.). 

• O p t i o n C - L a n d f i l l by f o r e s h o r e e x t e n s i o n on n o r t h 
s i d e f o r B. C. P l a c e Phase 1 and 2 c o n t a m i n a t e d 
s e d i m e n t s . 

• O p t i o n D - S u b t i d a l f i l l i n g o f the b a s i n bottom f o r 
B. C. P l a c e Phase 1 and 2 c o n t a m i n a t e d s e d i m e n t s . 

The p l a n s c o r r e s p o n d i n g t o t h e s e o p t i o n s a r e p r e s e n t e d as 
F i g u r e s 1 t h r o u g h 4, r e s p e c t i v e l y . 

N o n - L e c h n i c a l c o n s i d e r a t i o n s t h a t may have a s i g n i f i c a n t 
b e a r i n g on whether any or a l l o f t h e s e o p t i o n s can i n f a c t 
be implemented a r e d i s c u s s e d i n S e c t i o n 3. 

Containment Structures 

Two a l t e r n a t i v e s have been c o n s i d e r e d f o r c o n t a i n i n g t h e 
l a n d f i l l s i t e s t h a t would be d e v e l o p e d under O p t i o n s A, B 
and C; and t h e s e a r e : 
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Sheet p i l e r e t a i n m e n t s t r u c t u r e c o m p l e t e w i t h : r e i n 
f o r c e d c o n c r e t e cap; and r e i n f o r c e d " h y p a l o n " l i n e r 
f o r l e a c h a t e c o n t r o l . 

Dyke c o n s t r u c t e d from a w e l l g r a d e d g r a v e l (150mm 
minus) and armoured w i t h r i p - r a p p r o t e c t i o n ; and w i t h 
a s o i l - b e n t o n i t e s l u r r y t r e n c h c u t o f f w a l l f o r l e a c h 
a t e c o n t r o l . 

I t s h o u l d be n o t e d t h a t i n o r d e r f o r t h e s h e e t p i l i n g t o 
w i t h s t a n d t h e h i g h h o r i z o n t a l f o r c e s , the o r g a n i c s i l t s 
w o uld be e x c a v a t e d and r e p l a c e d w i t h a g r a v e l berm t o app
r o x i m a t e l y "low low w a t e r " . The s h e e t p i l e s would be 
d r i v e n t h r o u g h the c e n t r e o f t h e berm and the o u t e r f a c e 
o f t h e c o m p l e t e d s t r u c t u r e would be armoured w i t h r i p 
r a p . 

I t s h o u l d a l s o be n o t e d t h a t , f o r t h e d y k i n g a l t e r n a t i v e , 
a l l o r g a n i c m a t e r i a l would be removed from below the dyke 
f o u n d a t i o n p r i o r t o p l a c i n g t h e g r a v e l . (The d e p t h o f t h e 
o r g a n i c l a y e r v a r i e s between 1/2 and 2 m e t r e s . ) I t i s 
assumed t h a t t h e dyke would have 2:1 s i d e s l o p e s . 

The c o n c e p t u a l d e s i g n o f t h e d y k i n g a l t e r n a t i v e i s b a s e d 
on l i m i t e d s o i l s i n f o r m a t i o n . I t i s assumed t h a t t h e 
n a t i v e s i l t m a t e r i a l u n d e r l y i n g t h e o r g a n i c l a y e r would be 
s u i t a b l e f o r dyke f o u n d a t i o n s . T h i s s h o u l d be c o n f i r m e d 
by means o f a p r o p e r g e o t e c h n i c a l i n v e s t i g a t i o n . ( I t 
s h o u l d be n o t e d t h a t a s o i l f a i l u r e r e p o r t e d l y o c c u r r e d 
r e c e n t l y d u r i n g f i l l i n g o f t h e e a s t end o f t h e b a s i n . 
However, t h e f a i l u r e was a p p a r e n t l y a t t r i b u t a b l e t o t h e 
f a c t t h a t m a t e r i a l was s i m p l y end-dumped o n t o an u n p r e 
p a r e d base.) 
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T i d a l Relationships 

F i g u r e 5 i s p r e s e n t e d i n o r d e r t o i l l u s t r a t e t h e r e l a t i o n 
s h i p between G e o d e t i c e l e v a t i o n s and t i d e h e i g h t s . 

The datum f o r F i g u r e s 1 t o 4 i s "0 t i d e " ( i . e . d e f i n e d as 
t h e "lower low w a t e r " d u r i n g a l a r g e t i d e ) . I n o t h e r 
words, the c o n t o u r s shown on t h e p l a n s a r e depths below "0 
t i d e . " 

On F i g u r e 5 i t i s a l s o n o t e d t h a t t h e p r o p o s e d f i n i s h e d 
d e s i g n g r ade f o r t h e B. C. P l a c e s e a w a l l i s G e o d e t i c E l . 
2.85 m e t r e s . T h i s , t h e n , e s t a b l i s h e d a t o p e l e v a t i o n f o r 
t h e f o r e s h o r e e x t e n s i o n l a n d f i l l s i t e s . ( I t i s assumed 
t h a t a c o v e r i n g l a y e r o f c l a y and s o i l would be p l a c e d 
o v e r th e d r e d g e d m a t e r i a l and t h e n seeded w i t h g r a s s ; and 
t h a t t h e t h i c k n e s s o f t h i s l a y e r would be a t l e a s t 
600mm.) 

2.2 Foreshore Extension L a n d f i l l on South Side 

Phase 1 Disposal 

F i g u r e 1 i l l u s t r a t e s how an e x i s t i n g bay i n t h e s o u t h e a s t 
c o r n e r o f F a l s e C r e e k c o u l d be u t i l i z e d t o c o n t a i n t h e 
Phase 1 volume o f 60,000 cu.m. D e s i g n p a r a m e t e r s i n 
c l u d e : 

l e n g t h o f c o n t a i n m e n t s t r u c t u r e would be a p p r o x i m a t e l y 
150 m e t r e s 

h e i g h t o f s t r u c t u r e ( f r o m f i n i s h e d d e s i g n grade t o t o p 
o f s i l t f o u n d a t i o n ) would t y p i c a l l y be 10 m e t r e s 
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The f o r e s h o r e e x t e n s i o n l a n d f i l l . w o u l d r e s u l t i n a l o s s o f 
w a t e r a r e a i n t h e o r d e r o f 1 1/2 h e c t a r e s . The impact on 
f o r e s h o r e a c c e s s f o r e x i s t i n g i n d u s t r i e s would be 
m i n i m a l . 

A major c o s t f a c t o r a s s o c i a t e d w i t h t h i s o p t i o n i s e x t e n 
s i o n o f t h e e x i s t i n g C i t y o f V a n c o u v e r s t o r m d r a i n o u t 
f a l l . (The o u t f a l l i s a 9 f t . wide by 11 f t . h i g h box 
c u l v e r t . ) T h i s would i n v o l v e p i l e s u p p o r t e d c o n s t r u c t i o n 
t e c h n i q u e s . 

Phases 1 and 2 Disposal 

F i g u r e 2 i l l u s t r a t e s how t h e Phase 1 d i s p o s a l s i t e would 
have t o be e x t e n d e d west a l o n g t h e s o u t h s h o r e l i n e o f 
F a l s e Creek f o r an a d d i t i o n a l d i s t a n c e o f about 250 m e t r e s 
i n o r d e r t o c o n t a i n t h e t o t a l volume o f 350,000 cu.m. De
s i g n p a r a m e t e r s i n c l u d e : 

l e n g t h o f c o n t a i n m e n t s t r u c t u r e would be a p p r o x i m a t e l y 
410 m e t r e s 
h e i g h t o f s t r u c t u r e would t y p i c a l l y be 11 m e t r e s 

The l a n d f i l l would e x t e n d some 150 t o 200 m e t r e s out i n t o 
F a l s e C r e e k and would r e s u l t i n a l o s s o f water a r e a i n 
t h e o r d e r o f 6 h e c t a r e s . The i m p a c t on f o r e s h o r e a c c e s s 
f o r e x i s t i n g i n d u s t r i e s would be s i g n i f i c a n t as an 
e x i s t i n g l o a d o u t f a c i l i t y would be e l i m i n a t e d . F o r t h i s 
r e a s o n , i t i s s u g g e s t e d t h a t an a p p r o p r i a t e m i t i g a t i o n 
measure would be a f o r e s h o r e a c c e s s r o a d ( r u n n i n g the 
l e n g t h o f t h e l a n d f i l l s i t e ) c o m p l e t e w i t h a r e p l a c e m e n t 
l o a d o u t f a c i l i t y . 

The e x i s t i n g s t o r m d r a i n o u t f a l l would a l s o have t o be ex
t e n d e d f o r a d i s t a n c e o f about 180 m e t r e s . 
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2 . 3 Foreshore Extension L a n d f i l l on North Side 

F i g u r e 3 has been d e v e l o p e d i n o r d e r t o i l l u s t r a t e how a 
d i s p o s a l s i t e c o u l d be d e v e l o p e d on t h e n o r t h s i d e o f 
F a l s e C r e e k i n o r d e r t o c o n t a i n t h e t o t a l volume o f 
350,000 cu.m. D e s i g n p a r a m e t e r s i n c l u d e : 

l e n g t h o f c o n t a i n m e n t s t r u c u t r e would be a p p r o x i m a t e l y 
500 m e t r e s 
h e i g h t o f s t r u c t u r e would v a r y between 8 metres and 15 
m e t r e s 

The f o r e s h o r e l a n d f i l l would t y p i c a l l y e x t e n d some 150 
m e t r e s o u t i n t o F a l s e C r e e k and would r e s u l t i n a l o s s o f 
w a t e r a r e a i n the o r d e r o f 6 h e c t a r e s . A c c e s s t o the 
L a f a r g e c o n c r e t e p l a n t would be m a i n t a i n e d . 

2.4 Sub-Tidal F i l l i n g 

F i g u r e 4 i l l u s t r a t e s how t h e deepwater p o r t i o n o f t h e 
b a s i n bottom c o u l d be u t i l i z e d f o r d i s p o s a l o f t h e d r e d g e d 
s e d i m e n t . Key p o i n t s t o n o t e i n c l u d e : 

t h e 60,000 cu.m. Phase 1 volume c o r r e s p o n d s t o f i l l i n g 
f r o m t h e 6 metre c o n t o u r up t o about the 4.5m c o n t o u r 

t h e t o t a l a v a i l a b l e f i l l volume between t h e 6m and 3m 
c o n t o u r s i s about 225,000 cu.m. 

- t h e 350,000 cu.m. d i s p o s a l r e q u i r e m e n t would r e q u i r e 
f i l l i n g a l m o s t t o the 2m c o n t o u r 

The c r i t i c a l d e p t h f o r m a i n t e n a n c e o f marine a c c e s s i n t o 
t h e e a s t b a s i n under low water c o n d i t i o n s i s 3 m e t r e s (10 
f e e t ) . The b a s i s f o r t h i s d e p t h i s as f o l l o w s : 
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i t i s a n t i c i p a t e d t h a t the b a s i n w i l l become a p o p u l a r 
t u r n a r o u n d a r e a f o r s a i l b o a t s and t o u r c r a f t 

i n a d d i t i o n , t h e r e i s the p o s s i b i l i t y o f m a r i n a 
development 

d r a u g h t r e q u i r e m e n t s f o r s a i l b o a t s a r e t y p i c a l l y i n 
t h e o r d e r o f 1.80 t o 2.10 m e t r e s (6 t o 7 f e e t ) , and 
f o r a few l a r g e r s a i l i n g v e s s e l s up t o 2.90 m e t r e s (9 

f e e t ) 

r e c e n t e x p e r i e n c e i n a l a r g e p r i v a t e m a r i n a i n C o a l 
H a r b o u r c o n c l u d e d t h a t 2.5 m e t r e s i s t h e a b s o l u t e 
minimum a c c e p t a b l e d e p t h , w i t h 3.0 metres ( i . e . 10 

f e e t ) b e i n g t h e p r e f e r r e d d e s i g n depth 

3 m e t r e s a l l o w s f o r a n o m a l i e s i n d r e d g i n g and s u f f i 
c i e n t w a ter f o r t h e l a r g e r k e e l b o a t s 

The s i g n i f i c a n c e o f t h e f o r e g o i n g i s t h a t i t d e m o n s t r a t e s 
t h a t t h e s u b - t i d a l d i s p o s a l o p t i o n i s not e n t i r e l y s a t i s 
f a c t o r y b e c a u s e t h e r e i s a c o n f l i c t w i t h marine n a v i g a t i o n 
r e q u i r e m e n t s . In s h o r t , t h i s o p t i o n can e f f e c t i v e l y o n l y 
p r o v i d e f o r a b o u t t w o - t h i r d s o f t h e sediment d i s p o s a l 
r e q u i r e m e n t s . I n a d d i t i o n , i t would r e q u i r e a p p r o v a l 
under t h e NWPA. 

In o r d e r t o m i n i m i z e e r o s i o n and movement o f the s e d i m e n t s 
seaward, t h i s o p t i o n i n c l u d e s a submerged g r a v e l s i l l w i t h 
3 t o 1 s i d e s l o p e s . The c r e s t and downstream f a c e o f t h e 
s i l l would be armoured w i t h " A r m o r f l e x " p r e c a s t c o n c r e t e 
mats p r e a s s e m b l e d and p l a c e d by a c r a n e from a b a r g e . 
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F i n a l l y , i t s h o u l d be n o t e d t h a t t h e e x i s t i n g low w ater 
d e p t h o f F a l s e C r e e k a t v a r i o u s c o n t r o l s e c t i o n s i s 
t y p i c a l l y a bout 3 m e t r e s . Under the p r e s e n t c o n d i t i o n s , 
l o a d e d b a r g e s w i t h d r a u g h t s v a r y i n g between 4 and 5 m e t r e s 
would be r e s t r i c t e d a c c e s s t o t h e E a s t B a s i n u n t i l t h e 
h i g h e r t i d e s . 

2.5 Cost. Estimates 

C o s t e s t i m a t e s f o r t h e f o u r o p t i o n s a r e d e t a i l e d i n Appen
d i x A. F o r t h e t h r e e l a n d f i l l o p t i o n s , c o n s t r u c t i o n c o s t s 
a r e p r e s e n t e d f o r b o t h t h e dyke and s h e e t p i l e a l t e r 
n a t i v e s . 

A summary o f t h e s e e s t i m a t e s i s as f o l l o w s : 

OPTION DESCRIPTION COST ESTIMATE 

F o r e s h o r e l a n d f i l l i n s o u t h e a s t 
c o r n e r f o r Phase 1 d i s p o s a l ; 
and b a s e d on s h e e t p i l i n g $2.6 m i l l i o n 

A - l F o r e s h o r e l a n d f i l l i n s o u t h e a s t 
c o r n e r ; and b a s e d on d y k i n g 2.5 m i l l i o n 

B F o r e s h o r e l a n d f i l l a l o n g s o u t h 
s i d e ; and b a s e d on s h e e t p i l i n g 7.3 m i l l i o n 

B - l F o r e s h o r e l a n d f i l l a l o n g s o u t h 
s i d e ; and b a s e d on d y k i n g 7.6 m i l l i o n 

F o r e s h o r e l a n d f i l l a l o n g n o r t h 
s i d e ; and b a s e d on s h e e t p i l i n g 5.9 m i l l i o n 

C - l F o r e s h o r e l a n d f i l l a l o n g n o r t h 
s i d e ; and b a s e d on d y k i n g 6.0 m i l l i o n 

D S u b - t i d a l d i s p o s a l 2.2 m i l l i o n 
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The e s t i m a t e s a r e b a s e d on 1983 C o n t r a c t o r p r i c e s , and 
i n c l u d e an a l l o w a n c e o f 20 p e r c e n t f o r e n g i n e e r i n g and 
c o n t i n g e n c i e s . The e s t i m a t e s do not i n c l u d e the c o s t s t o 
p u r c h a s e l a n d , t e r m i n a t e l e a s e s , p r o v i d e c o m p e n s a t i o n f o r 
l o s s o f f o r e s h o r e a c c e s s and/or water a r e a , t r e a t m e n t o f 
w a s t e w a t e r from t h e d e w a t e r i n g o f s e d i m e n t s and/or 
d r e d g i n g o p e r a t i o n s and c o s t s t o m o d i f y th e development 
p l a n s o f 3. C. P l a c e and E x p o 1 86. 

S p e c i f i c p o i n t s t o n o t e w i t h r e s p e c t t o the c o s t e s t i m a t e s 
i n c l u d e : 

• I t has been assumed t h a t d r e d g i n g o f t h e s e d i m e n t s 
would be p e r m i t t e d on a l l f l o o d t i d e s f o r a minimum 
p e r i o d o f 7 h o u r s . I f d r e d g i n g i s r e s t r i c t e d t o day
l i g h t h o u r s , p o s s i b l y as a r e s u l t o f the C i t y o f Van
c o u v e r ' s n o i s e bylaw, the u n i t c o s t f o r d r e d g i n g would 
d o u b l e . T h i s would add a t l e a s t 1.3 m i l l i o n d o l l a r s 
t o O p t i o n s B t o D, i n c l u s i v e . 

" F o r O p t i o n s A, B and C, i t has been assumed the s u r 
p l u s w a t e r from th e d r e d g i n g o p e r a t i o n s w i l l d e c a n t 
d i r e c t l y i n t o t h e E a s t B a s i n o f F a l s e Creek a f t e r a 
s h o r t r e t e n t i o n p e r i o d . 

* T h e r e i s i n s u f f i c i e n t g e o t e c h n i c a l i n f o r m a t i o n t o 
d e t e r m i n e i f t h e c o n t a m i n a t e d s e d i m e n t s c o u l d be 
r e a d i l y d e w a t e r e d . However, the c o s t o f a s y s t e m u t i 
l i z i n g sand p a c k e d w e l l p o i n t s has been i n c l u d e d i n 
t h e e s t i m a t e s t o c o v e r t h i s a s p e c t o f the work. T h i s 
s y s t e m has been used t o dewater o t h e r f i n e g r a i n e d 
s o i l s ; however, a d d i t i o n a l g e o t e c h n i c a l d a t a and/or 
i n f i e l d t e s t i n g would be r e q u i r e d t o v e r i f y i t s a p p l i 
c a t i o n t o t h i s p r o j e c t . 
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I t has a l s o been assumed t h a t t h e c o n t a m i n a t e d water 
from the d e w a t e r i n g s y s t e m can be d i s c h a r g e d d i r e c t l y 
t o t h e s a n i t a r y sewer f o r i n i t i a l d i l u t i o n and f i n a l 
d i s c h a r g e t o t h e R e g i o n a l w a stewater t r e a t m e n t p l a n t . 
The G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t and t h e C i t y 
o f V a n c o u v e r may not a c c e p t the c o n t a m i n a t e d water i n 
t h e sewer w i t h o u t p r e t r e a t m e n t . 

T h e r e i s a p o s s i b i l i t y t h a t o l d m i l l wastes w i l l be 
e n c o u n t e r e d and t h a t t h e s e f i b e r o u s m a t e r i a l s c o u l d 
r e d u c e t h e e f f e c t i v e n e s s o f any p r o p o s e d d e w a t e r i n g 
s y s t e m . No a l l o w a n c e has been made i n t h e e s t i m a t e 
f o r t h i s p o s s i b i l i t y , as i n f o r m a t i o n i s p r e s e n t l y not 
a v a i l a b l e on t h e s e m a t e r i a l s . 

The e s t i m a t e s do not i n c l u d e t h e c o s t s o f p u r c h a s i n g 
p r i v a t e l a n d , t e r m i n a t i n g l e a s e h o l d p r o p e r t i e s or com
p e n s a t i o n f o r l o s s o f f o r e s h o r e a c c e s s . 

E n v i r o n m e n t a l m o n i t o r i n g and a s s e s s m e n t c o s t s have not 
been i n c l u d e d i n the e s t i m a t e s . 

F o r O p t i o n D (See S e c t i o n 2.4 S u b t i d a l D e p o s i t i o n ) , 
t h e r e has been no a l l o w a n c e made f o r c o v e r i n g t h e 
c o n t a m i n a t e d s i l t s a f t e r d e p o s i t i o n . I t i s c o n s i d e r e d 
d o u b t f u l t h a t any s i m p l e c o v e r i n g o f sand and/or 
g r a v e l would be e f f e c t i v e a g a i n s t b o a t p r o p e l l e r wash 
w i t h o n l y a minimum w a t e r d e p t h o f 2 m e t r e s . 

C o s t s were d e r i v e d , i n p a r t , by c o n s u l t a t i o n w i t h c o n 
t r a c t o r s s p e c i a l i z i n g i n each phase o f t h e work and 
f r o m r e c e n t c o s t d a t a on s i m i l a r p r o j e c t s . 
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A l l e s t i m a t e s f o r dykes were b a s e d on i m p o r t i n g 150mm 
minus w e l l g r a d e d p r o c e s s e d g r a v e l . The m a t e r i a l 
would be b r o u g h t i n by b a r g e s and p l a c e d sub
aqueous l y . 

The d i s p o s a l a r e a s f o r a l l o p t i o n s would e f f e c t t h e 
p r o p o s e d d evelopment p l a n s f o r B. C. P l a c e and Expo 
'86. I n a d d i t i o n , t h e C i t y o f V a n c o u v e r ' s development 
o b j e c t i v e s w h i c h were a d o p t e d by C i t y C o u n c i l , would 
n o t be met. T h e r e i s no a l l o w a n c e i n t h e c o s t e s t i 
mates f o r r e d e s i g n o f t h e p r o p o s e d d e v e l o p m e n t s o r 
c o m p e n s a t i o n c o s t s t o t h e C i t y o f V a n c o u v e r a s s o c i a t e d 
w i t h e x c a v a t i n g new a r e a s t o o f f s e t the l o s s o f water 
a r e a . 
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3. 

3.1 

CONSTRAINTS RESTRICTING UTILIZATION OF EAST BASIN 

Introduction 

The p r i m a r y o b j e c t i v e o f t h i s r e p o r t i s t o p r o v i d e a l t e r 
n a t i v e c o n c e p t s and e n g i n e e r i n g d e t a i l s w i t h r e s p e c t t o 
what i s l i k e l y t o be i n v o l v e d i n d e v e l o p i n g s e diment d i s 
p o s a l s i t e s w i t h i n t h e E a s t B a s i n . A s e c o n d a r y o b j e c t i v e , 
however, i s t o i d e n t i f y " e x t e r n a l " c o n s t r a i n t s t h a t may 
r e s t r i c t u t i l i z a t i o n o f t h e b a s i n f o r sediment d i s p o s a l 
p u r p o s e s ; and w h i c h may be o f o v e r - r i d i n g i m p o r t a n c e when 
a f i n a l a s s e s s m e n t o f t h e a c c e p t a b i l i t y o f t h e o p t i o n s 
p r e s e n t e d i n S e c t i o n 2 i s c o m p l e t e d . 

The p u r p o s e o f t h i s s e c t i o n , t h e n , i s t o i d e n t i f y and 
b r i e f l y d i s c u s s ( i n g e n e r a l t e r m s ) the a f o r e m e n t i o n e d 
c o n s t r a i n t s . 

3.2 City of Vancouver 

Preservation of Water Surface Area 

The C i t y o f V a n c o u v e r c o n s i d e r s F a l s e Creek t o be an i r r e 
p l a c e a b l e w a t e r and open space r e s o u r c e w i t h i n the c o r e 
a r e a o f t h e C i t y . F o r t h i s r e a s o n , C o u n c i l has s t a t e d 
i t s ' p o s i t i o n as f o l l o w s w i t h r e s p e c t t o development 
o b j e c t i v e s : 

"Do no r e d u c e a r e a o f water body and m a i n t a i n 
s e n s e o f l a r g e expanse o f water, e s p e c i a l l y 
a t e a s t end." 

C o n s i d e r a t i o n w i l l be g i v e n , however, t o i n f i l l i n g at. a 
few s t r a t e g i c l o c a t i o n s i f deemed a p p r o p r i a t e t o enhance 
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t h e p u b l i c use o f t h e w a t e r f r o n t . T h i s would be c o n t i n 
g e n t , however, on m a i n t a i n i n g an e q u a l b a l a n c e o f c u t and 
f i l l . 

O p t i o n s A, B and C a r e i n c o n f l i c t w i t h the above o b j e c t 
i v e , as t h e f o r e s h o r e l a n d f i l l s p r o p o s e d under a l l t h r e e 
would r e s u l t i n a s i g n i f i c a n t r e d u c t i o n o f t h e w ater 
body. 

A second development o b j e c t i v e o f t h e C i t y i s t h a t water 
q u a l i t y be improved t h r o u g h a p o l l u t i o n abatement program. 
I n t h a t r e g a r d , t h e n , t h e C i t y may c o n s i d e r O p t i o n D t o be 
i n c o n f l i c t b e c a u s e th e f i l l i n g o p e r a t i o n would r e s u l t i n 
a c o n c e n t r a t i o n o f c o n t a m i n a t e d s e d i m e n t i n t h e e a s t 
b a s i n . 

Compliance with Noise Bylaw 

A f a c t o r t h a t may s i g n i f i c a n t l y a f f e c t t h e c o s t o f a 
d r e d g i n g o p e r a t i o n i s the C i t y ' s n o i s e bylaw. I f d r e d g i n g 
i s r e s t r i c t e d t o the d a y l i g h t h o u r s because o f t h e p r o x i 
m i t y o f t h e e x i s t i n g F a l s e C r e e k r e s i d e n t i a l development, 
t h e n t h i s would p e r m i t o n l y one 7-hour s h i f t p e r day. 

Extension of Storm Drain 

The C i t y has a major s t o r m d r a i n t h a t d i s c h a r g e s i n t o 
F a l s e Creek a t t h e f o o t o f T e r m i n a l Avenue. E x t e n s i o n o f 
t h e o u t f a l l beyond the l i m i t s o f the p r o p o s e d l a n d f i l l 
a c c o u n t s f o r a p p r o x i m a t e l y 40 p e r c e n t and 25 p e r c e n t o f 
t h e t o t a l c o s t o f O p t i o n A and O p t i o n B, r e s p e c t i v e l y . 
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3.3 Navigable Waters Protection Act 

The N a v i g a b l e Waters P r o t e c t i o n A c t (NWPA) imposes two r e 
s t r i c t i o n s as f o l l o w s : 

no encroachment on h a r b o u r h e a d l i n e s 
no r e d u c t i o n i n de p t h o f n a v i g a b l e w a t e r s 

O p t i o n A i n v o l v e s f i l l i n g o f a s m a l l bay t h a t does n ot 
e n c r o a c h on t h e h a r b o u r h e a d l i n e s . T h e r e f o r e , t h e r e would 
be no c o n f l i c t w i t h t h e NWPA. 

Bot h O p t i o n s B and C i n v o l v e f i l l i n g beyond the l i m i t s o f 
t h e e x i s t i n g h e a d l i n e s f o r F a l s e C r e e k . T h e r e f o r e , b o t h 
w ould be i n c o n f l i c t w i t h the NWPA. 

Under O p t i o n D, i f t h e t o t a l q u a n t i t y o f 350,000 cu.m. o f 
c o n t a m i n a t e d s e d i m e n t s were d i s p o e d s u b a q u e o u s l y , i t would 
e f f e c t i v e l y e l i m i n a t e t h e E a s t B a s i n as a n a v i g a b l e 
waterway under low t i d e c o n d i t i o n s . T h e r e f o r e , i t t o o 
would be i n c o n f l i c t w i t h the NWPA. 

3.4 B. C. Place Development Concept 

The development p l a n p r o v i d e d by B. C. P l a c e i n d i c a t e s 
p r o v i s i o n f o r a m a r i n a i n t h e s m a l l bay l o c a t e d i n t h e 
s o u t h e a s t c o r n e r o f t h e E a s t B a s i n . F i l l i n g o f the bay 
under e i t h e r O p t i o n A o r O p t i o n B e l i m i n a t e s the m a r i n a 
p o s s i b i l i t y . 

The f i l l i n g o f t h e n o r t h s i d e under O p t i o n C i s incomp a t 
i b l e w i t h t h e w a t e r f r o n t development c o n c e p t p r o p o s e d by 
B. C. P l a c e . 
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Opt ion D i s g e n e r a l l y compatible wi th the water f ront deve

lopment concept . However, f i l l i n g the ba s in bottom to the 

2m depth would s i g n i f i c a n t l y l i m i t water contac t and 

r e c r e a t i o n a l a c t i v i t i e s ( i . e . b o a t i n g ) . 

3.5 Marine Access to Existing Industries 

South Side 

The impact on e x i s t i n g i n d u s t r i e s , i n terms of foreshore 

acces s , was d i s c u s s e d p r e v i o u s l y i n S e c t i o n 2 .2 , wherein 

i t was noted that one smal l ramp would be e l i m i n a t e d under 

Opt ion B. T h i s c o u l d , however, be r e l a t i v e l y , e a s i l y r e 

p l a c e d . 

The impact o f Opt ions A and D i s minor . A l though the 

e x i s t i n g p l a n t ( that manufactures t r e a t e d board) i n the 

southeas t corner t e c h n i c a l l y has foreshore acces s , i n 

r e a l i t y t h i s access i s not u t i l i z e d . 

North Side 

Indus t ry i s be ing removed from the north s ide i n conjunc

t i o n wi th development of B. C. P l a c e . The e x i s t i n g 

Lafarge concre te p l a n t w i l l r e p o r t e d l y remain, however, 

fo r at l e a s t another 20 y e a r s . I t i s t h e r e f o r e important 

t h a t barge access be mainta ined to the p l a n t . 

The one o p t i o n which has a d e f i n i t e impact on barge access 

i s Opt ion D s i n c e t h i s i n v o l v e s f i l l i n g i n of the b a s i n 

bottom. 

The draught of barges used by Lafarge range between 4 and 

5 metres . F i l l i n g of the b a s i n to the proposed 3 metre 

depth (or to the 2 metre depth for complete d i s p o s a l of 
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the 350,000 cu .m. of sediment) t o t a l l y e l i m i n a t e s l e a v i n g 

loaded barges i n the b a s i n over a t i d e change. 

The Lafarge wharf i s the o n l y e x i s t i n g marine f a c i l i t y 

(other than tha t for Bay Lumber which i s a l r e a d y scheduled 

f o r removal as p a r t of the s tadium development) on the 

nor th s i d e . Under Opt ion C, f i l l i n g o f the foreshore 

c o u l d be deemed to be e l i m i n a t i n g " p o t e n t i a l " wa te r f ront 

acce s s . However, access c o u l d be r e - e s t a b l i s h e d ( i f 

r equ i red ) by c o n s t r u c t i n g a roadway on a p i l e f o u n d a t i o n . 

3.6 Sediment. Dewatering and Foreshore L a n d f i l l Surfacing 

Based on exper ience on another p r o j e c t , s a tura ted s i l t s 

and c l a y s were s t r i p p e d from a c o n s t r u c t i o n s i t e and 

s imply pushed i n t o a d i s p o s a l a r e a . A f t e r 10 years the 

m a t e r i a l l o c a t e d below the sur face c r u s t would not support 

equipment and would flow by g r a v i t y when the surface c ru s t 

was d i s t u r b e d . 

In t h i s regard , then , i t i s a n t i c i p a t e d that the contamin

ated s i l t s from F a l s e Creek would r e q u i r e dewater ing . For 

e s t i m a t i n g purposes , a w e l l p o i n t system c o n s i s t i n g of 

c l o s e l y spaced sand packed w e l l p o i n t s i s proposed . The 

w e l l p o i n t s would be p l a c e d under vacuum and the surround

i n g m a t e r i a l s l o w l y dewatered. . A d d i t i o n a l g e o t e c h n i c a l 

i n v e s t i g a t i o n s are r e q u i r e d , however, to conf i rm the 

f e a s i b i l i t y of t h i s system. 

I t has been assumed tha t the e f f l u e n t from the dewatering 

system can be d i s charged d i r e c t l y to the s a n i t a r y sewer. 

However, the G r e a t e r Vancouver Reg iona l D i s t r i c t and the 

C i t y of Vancouver may r e q u i r e pretreatment before d i s 

charge to the sewers i s p e r m i t t e d . 
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3.7 Foundation Conditions 

Based on d i s c u s s i o n s w i t h g e o t e c h n i c a l e n g i n e e r s w o r k i n g 
i n t h e F a l s e C r e e k A r e a , a d d i t i o n a l work must be c a r r i e d 
o u t t o d e t e r m i n e whether t h e n a t i v e s i l t s can s u p p o r t f i l l 
and dyke s t r u c t u r e s when s u b j e c t e d t o s e i s m i c l o a d i n g . 
T h i s would have s e r i o u s c o s t i m p l i c a t i o n s i f a l l f i l l 
s t r u c t u r e s had t o be founded on t h e u n d e r l y i n g g l a c i a l 
t i l l s . 

3.8 Dredging Operations 

P r e v i o u s l y , r e f e r e n c e has been made t o t h e C i t y o f Van
c o u v e r n o i s e bylaw and i t s s i g n i f i c a n c e w i t h r e s p e c t t o 
d r e d g i n g c o s t s ( s h o u l d t h e d r e d g i n g o p e r a t i o n be r e s t r i c t 
ed t o one s h i f t ) . A n o t h e r c o n s i d e r a t i o n i s the p o s s i b l e 
e n v i r o n m e n t a l impact a s s o c i a t e d w i t h the d i s c h a r g e o f t h e 
s e d i m e n t s l u r r y a t the l a n d f i l l s i t e s . 

Some o f t h e m a t e r i a l w i l l be i n s u s p e n s i o n , and i t w i l l 
t a k e s e v e r a l days f o r c l a y and c o l l o i d a l m a t e r i a l t o 
s e t t l e o u t . I n i t i a l l y , some m a t e r i a l w i l l be c a r r i e d o u t 
i n t o F a l s e C r e e k . 

I t i s not f e a s i b l e t o c o n s t r u c t s e t t l i n g f a c i l i t i e s t o 
p r o v i d e the r e t e n t i o n t i m e n e c e s s a r y t o c l a r i f y t h e d e c a n t 
w ater from d r e d g i n g o p e r a t i o n s . Even w i t h the a d d i t i o n o f 
c o a g u l a n t s , such as a r e used i n m i n i n g s e t t l i n g ponds, i t 
i s d o u b t f u l t h a t c l a r i f i e d w a ter would be r e l e a s e d . 
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4 

3.9 Property Acquisition 

The matter o f p r o p e r t y a c q u i s i t i o n as w e l l as the t e r m i n 

a t i o n of foreshore l ea se s , i n order to proceed with l a n d 

f i l l development, i s beyond the scope of t h i s ass ignment. 

I t should be noted , however, t h a t i t i s a matter tha t 

c o u l d r e s u l t i n p r o j e c t de lays because of the time r e q u i r 

ed to complete n e g o t i a t i o n s w i t h p r o p e r t y owners ( i n c l u d 

i n g the C i t y of V a n c o u v e r ) . 

The l a t e s t s t a r t on water f ront s i t e p r e p a r a t i o n for Phase 

I ( s p e c i f i c a l l y , dredg ing and seawal l c o n s t r u c t i o n ) has 

been s t a ted as e a r l y May 1983. T h i s leaves approximate ly 

one month to r e s o l v e the i s sues and c o n s t r a i n t s i d e n t i f i e d 

i n t h i s r e p o r t i n order to u t i l i z e the East Bas in for 

sediment d i s p o s a l . The time a v a i l a b l e i s too s h o r t . 

3.10 Timing 

K. A . Stephens, P. Eng. 



ASSESSMENT OF CONTAMINATED SEDIMENT DISPOSAL 
WITHIN EAST BASIN OF FALSE CREEK 

APPENDIX A - CONSTRUCTION COST ESTIMATES* 

I n d i r e c t C o s t s such as l a n d a c q u i s i t i o n , l e a s e 
t e r m i n a t i o n , c o m p e n s a t i o n f o r l o s s o f f o r e s h o r e a c c e s s 
a n d/or water a r e a ; t r e a t m e n t o f wastewater from sediment 
d e w a t e r i n g and d r e d i n g o p e r a t i o n s and o t h e r r e l a t e d 
c o s t s a r e not i n c l u d e d . 



TABLE 1: CONSTRUCTION COST ESTIMATE FOR OPTION A 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST BASIN FOR PHASE 1 DIS-
POSAL ONLY ( i . e . 60,000 cu.m.) ; BASED ON SHEET PILE CONTAINMENT 

STRUCTURE 
ITEM DESCRIPTION ESTIMATE 

1. Suction dredging and conveyance of 
s i l t s to the East Basin 
(60,000 cu.m. @$3.75 per cu.m.; plus 
$150,000 for mobil izat ion/demobil izat ion) 

$375,000 

2. Sheet p i l e retainment structure c/w 
hor izonta l gravel support berm, r ip-rap 
toe protect ion, and concrete cap 
(150 metres @$5,300/metre) 

795,000 

3. Reinforced Hypalon Liner for sheet p i l e 
wall (to prevent leaching of contaminants) 
(1950 sq.m. @$22 per sq.m.) 

43,000 

4. Extension of C i ty of Vancouver Stormdrain 
(approx. s ize 3 x 3.5 metres) constructed 
on p i l e s 
(100 metres @$8,300/metre) 

830,000 

5. P a r t i a l dewatering of contaminated s i l t s 
u t i l i z i n g sand packed low capacity well 
points (assumed water discharged to sani
tary sewer) 
(1.40 hectares @$40,000/ha) 

56,000 

6. Impervious cover, s o i l and grass over 
completed disposal area 
(1.40 hectares $60,000/ha) 84,000 

Direct Construction Costs 
Contingencies and Engineering @20% 

$2,183,000 
437,000 

TOTAL CONSTRUCTION COST $2,620,000* 

*say 2.6 m i l l i o n 



TABLE 2: CONSTRUCTION COST ESTIMATE FOR OPTION A - l 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST BASIN FOR PHASE 1 
DISPOSAL ONLY ( i . e . 60,000 cu.m.); BASED ON DYKING 

ITEM DESCRIPTION ESTIMATE 

1. S u c t i o n d r e d g i n g and conv e y a n c e o f 
s i l t s t o t h e E a s t B a s i n 
(60,000 cu.m. @$3.75 p e r cu.m.; p l u s 
$150,000 f o r m o b i l i z a t i o n / d e m o b i l i z a t i o n ) 

$375,000 

2. C o n s t r u c t i o n o f g r a v e l r e t a i n m e n t dyke 
and r e m o v a l o f o r g a n i c s i l t s f o r t h e 
f o u n d a t i o n , c/w r i p - r a p armour f a c i n g 
• Dyke i n c l u d i n g d r e d g i n g o f f o u n d a t i o n 

(40,000 cu.m. @$15.00 p e r cu.m.) 
* Rock Armour (225 cu.m. §$22.00 p e r cu.m.) 

600,000 
50,000 

3. S o i l B e n t o n i t e s l u r r y t r e n c h c u t o f f f o r 
g r a v e l dyke 
(1500 sq.m. @$60 p e r sq.m.) 

90,000 

4. E x t e n s i o n o f C i t y o f V a n c o u v e r S t o r m d r a i n 
( a p p r o x . s i z e 3 x 3.5 m e t r e s ) c o n s t r u c t e d 
on p i l e s 
(180 m e t r e s @$8,300/metre) 

830,000 

5. P a r t i a l d e w a t e r i n g o f c o n t a m i n a t e d s i l t s 
u t i l i z i n g sand p a c k e d low c a p a c i t y w e l l 
p o i n t s (assumed w a t e r d i s c h a r g e d t o s a n i 
t a r y sewer) 
(1.40 h e c t a r e s § $ 40,000/ha) 

56,000 

6. Im p e r v i o u s c o v e r , " s o i l and g r a s s o v e r 
c o m p l e t e d d i s p o s a l a r e a 
(1.40 h e c t a r e s $60,000/ha) 84,000 

D i r e c t C o n s t r u c t i o n C o s t s 
C o n t i n g e n c i e s and E n g i n e e r i n g (§20% 

$2,085,000 
417,000 

TOTAL CONSTRUCTION COST $2,502,000* 

*say 2.5 m i l l i o n 



TABLE 3: CONSTRUCTION COST ESTIMATE FOR OPTION B 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST BASIN FOR 
TOTAL B. C. PLACE SEDIMENT DISPOSAL ( i . e . 3 5 0 , 0 0 0 cu.m.); 
BASED ON SHEET PILE CONTAINMENT STRUCTURE 

ITEM DESCRIPTION ESTIMATE 

1. S u c t i o n d r e d g i n g and con v e y a n c e o f 
s i l t s t o t h e E a s t B a s i n 
(350,000 cu.m. @$3.75 p e r cu.m.; p l u s 
$150,000 f o r m o b i l i z a t i o n / d e m o b i l i z a t i o n ) 

$1,460,000 

2. Sheet p i l e r e t a i n m e n t s t r u c t u r e c/w 
h o r i z o n t a l g r a v e l s u p p o r t berm, r i p - r a p 
t o e p r o t e c t i o n and c o n c r e t e cap 
(410 m e t r e s @$5,300/metre) 

2,173,000 

3. R e i n f o r c e d H y p a l o n L i n e r f o r s h e e t p i l e 
w a l l ( t o p r e v e n t l e a c h i n g o f c o n t a m i n a n t s ) 
(5740 sq.m. @$22 p e r sq.m.) 

126,000 

4. E x t e n s i o n o f C i t y o f V a n c o u v e r S t o r m d r a i n 
( a p p r o x . s i z e 3 x 3.5 m e t r e s ) c o n s t r u c t e d 
on p i l e s 
(180 m e t r e s §$9,000/metre) 

1,530,000 

5. P a r t i a l d e w a t e r i n g . o f c o n t a m i n a t e d s i l t s 
u t i l i z i n g sand p a c k e d low c a p a c i t y w e l l 
p o i n t s (assumed w a t e r d i s c h a r g e d t o s a n i 
t a r y sewer) 
(5.80 h e c t a r e s @$40,000/ha) 

232,000 

6. Im p e r v i o u s c o v e r , s o i l and g r a s s o v e r 
c o m p l e t e d d i s p o s a l a r e a 
(5.80 h e c t a r e s $60,000/ha) 

348,000 

7. C o n s t r u c t i o n o f f r o n t a g e r o a d and i n s t a l l 
a t i o n o f one l o a d o u t f a c i l i t y * t o p r o v i d e 
w a t e r a c c e s s t o i n d u s t i r e s c u t o f f by t h e 
d i s p o s a l a r e a 
* 210 m e t r e s o f g r a v e l r o a d @$300/metre 
* Load o u t ramp 

63,000 
110,000 

D i r e c t C o n s t r u c t i o n C o s t s 
C o n t i n g e n c i e s and E n g i n e e r i n g (§20% 

$6,042,000 
1,208,000 

TOTAL CONSTRUCTION COST $7,250,000** 

• R e p l a c e s e x i s t i n g s m a l l load out ramp 
* * s a y 7.3 m i l l i o n 



TABLE 4: CONSTRUCTION COST ESTIMATE FOR OPTION B - l 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST 
TOTAL B. C . PLACE SEDIMENT DISPOSAL ( i . e 
BASED ON DYKING 

BASIN FOR 
.350,000 c u . m . ) ; 

ITEM DESCRIPTION ESTIMATE 

1. S u c t i o n dredg ing and conveyance of 
s i l t s to the East Ba s in 
(350,000 cu .m. § $ 3 . 7 5 per c u . m . ; p l u s 
$150,000 for m o b i l i z a t i o n / d e m o b i l i z a t i o n ) 

$1,460,000 

2. C o n s t r u c t i o n of g r a v e l reta inment dyke 
and removal o f o r g a n i c s i l t s for the 
foundat ion c/w r i p - r a p armour f a c i n g 
• Dyke, i n c l u d i n g dredg ing of founda t ion 

(144,000 cu .m. § $ 1 5 . 0 0 per cu .m.) 2,160,000 
• Rock Armour (6800 cu .m. § $ 2 2 . 0 0 per cu .m.) 150,000 

3. S o i l Benton i te s l u r r y t r ench c u t o f f for 
g r a v e l dyke 
(4550 sq.m. § $ 6 0 per sq .m.) 

273,000 

4. Ex tens ion o f C i t y o f Vancouver S tormdra in 
(approx. s i z e 3 x 3.5 metres) c o n s t r u c t e d 
on p i l e s 
(180 metres § $ 9 , 0 0 0 / m e t r e ) 

1,530,000 

5. P a r t i a l dewater ing o f contaminated s i l t s 
u t i l i z i n g sand packed low c a p a c i t y w e l l 
p o i n t s (assumed water d i s c h a r g e d to s a n i 
t a r y sewer) 
(5.80 h e c t a r e s § $ 4 0 , 0 0 0 / h a ) 

232,000 

6. Impervious cover , s o i l and grass over 
completed d i s p o s a l area 
(5.80 hec ta re s $60,000/ha) 

348,000 

7 . C o n s t r u c t i o n o f f rontage road and i n s t a l l 
a t i o n of one load out f a c i l i t y * to p r o v i d e 
water access to i n d u s t r i e s c u t o f f by the 
d i s p o s a l area 
• 210 metres of g r a v e l road § $ 3 0 0 / m e t r e 63,000 
• Load out ramp 110,000 

D i r e c t C o n s t r u c t i o n Costs 
Cont ingenc ie s and E n g i n e e r i n g §20% 

$6,326,000 
1,265,000 

TOTAL CONSTRUCTION COST $7 ,591 ,000* * 

•Rep laces e x i s t i n g sma l l load out ramp 
* * s a y 7.6 m i l l i o n 



TABLE 5: CONSTRUCTION COST ESTIMATE FOR OPTION C 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST 
TOTAL B. C. PLACE SEDIMENT DISPOSAL ( i . e . 
BASED ON SHEET PILE CONTAINMENT, STRUCTURE 

BASIN FOR 
350,000 c u . m . ) ; 

ITEM DESCRIPTION ESTIMATE 

1. S u c t i o n dredg ing and conveyance of 
s i l t s to the East B a s i n 
(350,000 cu .m. @$3.75 per c u . m . ; p l u s 
$150,000-for m o b i l i z a t i o n / d e m o b i l i z a t i o n ) 

$1,460,000 

2. Sheet p i l e reta inment s t r u c t u r e c/w 
h o r i z o n t a l g r a v e l support berm, r i p - r a p 
toe p r o t e c t i o n and concre te cap 
(500 metres @$5,300/metre) 

2,650,000 

3. R e i n f o r c e d Hypalon L i n e r for sheet p i l e 
w a l l (to prevent l e a c h i n g of contaminants) 
(6750 sq.m. @$22 per sq.m.) 

149,000 

4. P a r t i a l dewater ing of contaminated s i l t s 
u t i l i z i n g sand packed low c a p a c i t y w e l l 
p o i n t s (assumed water d i s c h a r g e d to s a n i 
t a r y sewer) 
(6.25 h e c t a r e s @$40,000/ha) 

250,00Q 

5. Impervious cover , s o i l and grass over 
completed d i s p o s a l area 
(6.25 hec ta re s $60,000/ha) 

375,000 

D i r e c t C o n s t r u c t i o n Costs 
Cont ingenc ie s and E n g i n e e r i n g (§20% 

$4,884,000 
977,000 

TOTAL CONSTRUCTION COST $5,861,000* 

* say 5.9 m i l l i o n 



TABLE 6: CONSTRUCTION COST ESTIMATE FOR OPTION C - l 
FORESHORE LANDFILL ON SOUTH SIDE OF EAST BASIN FOR 
TOTAL B. C. PLACE SEDIMENT DISPOSAL (i .e.350,000 cu.m.) ; 
BASED ON DYKING 

ITEM DESCRIPTION ESTIMATE 

1. Suction dredging and conveyance of 
s i l t s to the East Basin $1,460,000 
(350,000 cu.m. @$3.75 per cu.m.; plus 
$150,000 for mobil izat ion/demobil izat ion) 

2. Construction of gravel retainment dyke 
and removal of organic s i l t s for the 
foundation c/w r ip-rap armour facing 
' Dyke, including dredging of foundation 

(158,000 cu.m. @$15.00 per cu.m.) 2,370,000 
* Rock Armour (7900 cu.m. @$22.00 per cu.m.) 174,000 

3. S o i l Bentonite s lurry trench cutoff for 
gravel dyke 
(5750 sq.m. @$60 per sq.m.) 

345,000 

5. P a r t i a l dewatering of contaminated s i l t s 
u t i l i z i n g sand packed low capacity well 
points (assumed water discharged to sani
tary sewer) 
(6.25 hectares @$40,000/ha) 

250,000 

5. Impervious cover, s o i l and grass over 
completed disposal area 
(6.25 hectares $60,000/ha) 

375,000 

Direct Construction Costs 
Contingencies and Engineering @20% 

$4,974,000 
995,000 

TOTAL CONSTRUCTION COST $5,969,000* 

*say 6.0 m i l l i o n 



TABLE 7: CONSTRUCTION COST ESTIMATE FOR OPTION D 
SUB-TIDAL FILLING OF EAST BASIN FOR TOTAL B. C. 
SEDIMENT DISPOSAL ( i . e . 350,000 cu.m.) 

PLACE 

ITEM DESCRIPTION ESTIMATE 

1. Suction dredging and conveyance of 
s i l t s to the East Basin for sub-t idal 
deposition 
(350,000 cu.m. @$3.75 per cu.m. ; plus 
$150,000 for mobil izat ion/demobil izat ion) 

$1,460,000 

2. Construction of gravel s i l l c/w Armorflex 
precast concrete mats; includes dredging of 
organic s i l t s below dyke 380,000 

Direct Construction Costs 
Contingencies and Engineering §20% 

$1,840,000 
368,000 

TOTAL CONSTRUCTION COST $2,208,000* 

*say 2.2 m i l l i o n 
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